2-Bromo-5-hydroxyphenylporphyrins for photodynamic therapy: photosensitization efficiency, subcellular localization and in vivo studies.
Photodynamic therapy (PDT) is a therapeutic modality capable of inducing cell death by oxidative stress through activation of a sensitizer by light. Aryl-porphyrin with hydroxyl groups are good photosensitizers and presence of bromine atoms can enhance the photodynamic activity through heavy atom effect. These facts and our previous work made pertinent to compare the photodynamic capacity of tetraaryl brominated porphyrin (TBr4) with the corresponding diaryl (BBr2) derivative. Cell cultures were incubated with the sensitizers, ranging from 50nM to 10μM and irradiated until 10J. Cell proliferation was analysed by MTT assay. Flow cytometry studies evaluated cell death pathways, mitochondrial membrane potential and ROS. For in vivo studies Balb/c nu/nu mice were injected with 4×10(6)cells. After PDT, monitoring was carried out for 12 days to establish Kaplan-Meier survival curves. Tumours were excised and histological analysis was performed. Both sensitizers seem to accumulate in the mitochondria. The molecules have no intrinsic cytotoxicity or in non-tumour cells at therapeutic concentrations. Both sensitizers induced a significant decrease of cell proliferation and growth of xenografts of melanoma and colorectal adenocarcinoma. Diaryl BBr2 is more efficient than tetraaryl TBr4, concerning intracellular ROS production, mitochondrial disruption and induction of cell death. The main cell death pathway is necrosis. TBr2 and BBr4 are promising sensitizers with good photodynamic properties and have the ability to induce cell death in human melanoma and colorectal adenocarcinoma in vitro and in vivo. We consider that BBr2 is a molecule that should be the subject of extensive studies towards clinical use.